Objective-To evaluate the eVectiveness of a nurse led shared care programme to improve coronary heart disease risk factor levels and general health status and to reduce anxiety and depression in patients awaiting coronary artery bypass grafting (CABG). Design-Randomised controlled trial. Setting-Community, January 1997 to March 1998. Study groups-98 (75 male) consecutive patients were recruited to the study within one month of joining the waiting list for elective CABG at Glasgow Royal Infirmary University NHS Trust. Patients were randomly assigned to usual care (control; n = 49) or a nurse led intervention programme (n = 49). Intervention-A shared care programme consisting of health education and motivational interviews, according to individual need, was carried out monthly. Care was provided in the patients' own homes by the community based cardiac liaison nurse alternating with the general practice nurse at the practice clinic. Outcome measures-Smoking status, obesity, physical activity, anxiety and depression, general health status, and proportion of patients exceeding target values for blood pressure, plasma cholesterol, and alcohol intake. Results-Compared with patients who received usual care, those participating in the nurse led programme were more likely to stop smoking (25% v 2%, p = 0.001) and to reduce obesity (body mass index > 30 kg/m 2 ) (16.3% v 8.1%, p = 0.01). Target systolic blood pressure improved by 19.8% compared with a 10.7% decrease in the control group (p = 0.001) and target diastolic blood pressure improved by 21.5% compared with 10.2% in the control group (p = 0.000). However, there was no significant diVerence between groups in the proportion of patients with cholesterol concentrations exceeding target values. There was a significant improvement in general health status scores across all eight domains of the 36 item short form health survey with changes in diVerence in mean scores between the groups ranging from 8.1 (p = 0.005) to 36.1 (p < 0.000). Levels of anxiety and depression improved (p < 0.000) and there was improvement in time spent being physically active (p < 0.000). Conclusions-This nurse led shared care intervention was shown to be eVective for improving care for patients on the waiting list for CABG. (Heart 2001;86:317-323) Keywords: coronary artery bypass grafting; coronary heart disease risk; nurse led shared care; risk reduction Coronary artery bypass graft (CABG) surgery has been shown to be a highly eVective intervention for the relief of angina, improving quality of life and for some patients prolonging life. [1] [2] [3] [4] There has been a 10-fold increase in CABG surgery procedures in the UK, from approximately 3000 a year in 1977, either as a single procedure or together with another cardiac procedure, to almost 25 000 operations in 1995.
Coronary artery bypass graft (CABG) surgery has been shown to be a highly eVective intervention for the relief of angina, improving quality of life and for some patients prolonging life. [1] [2] [3] [4] There has been a 10-fold increase in CABG surgery procedures in the UK, from approximately 3000 a year in 1977, either as a single procedure or together with another cardiac procedure, to almost 25 000 operations in 1995. 5 In Scotland, rates of CABG are among the highest in the UK, at 448 operations per million of the population in 1995. The national guaranteed maximum waiting time is one year with a mean waiting time on National Health Service (NHS) waiting lists in Scotland for routine CABG reported to be 201 days in 1998. 6 Generally there is no specific health care provision for patients awaiting CABG surgery. 7 8 Patients awaiting CABG surgery have been reported to experience anxiety and depression, which have been shown to be related to increased severity of chest pain and dyspnoea 9 10 and increased myocardial ischaemia and infarction. [11] [12] [13] [14] In addition, uncorrected modifiable coronary heart disease (CHD) risk factors such as increased cholesterol, hypertension, smoking, and obesity have been reported in patients undergoing CABG, 15 16 despite evidence for improved mortality and morbidity for CHD patients when these factors are addressed. [17] [18] [19] Furthermore, these factors have been shown to accelerate the progression of atherosclerosis in both native and graft vessels. 20 Secondary prevention strategies have been shown to be eVective in addressing both modifiable CHD risk factors 21 and improvement of health 22 through nurse led programmes. Although the number and roles of clinical nurse specialists continue to increase, in a range of health care settings evidence for their eVectiveness varies. 23 This study evaluated the eVectiveness of a nurse led shared care intervention for patients on the waiting list for CABG to improve CHD risk factors and general health status and to reduce levels of anxiety and depression.
Method
The study was conducted over 15 months. Consecutive patients, identified as their name was added to the elective CABG waiting list, were randomly assigned to either the intervention or control group. All patients were assessed on entry to the study and at admission to hospital for surgery.
Patients' general practitioners were contacted by letter for consent for their patients to be recruited to the study. Subsequently, general practitioners with patients assigned to the intervention group were additionally asked whether their practice team would be willing to participate in the shared care intervention. All practices agreed to participate resulting in a total of 47 practices taking part in the study (two practices each had two patients).
Age, sex, and postcode were recorded for each patient. Tobacco smoking habit was recorded as number of cigarettes smoked per day and physical activity as minutes spent per day undertaking physical activity as noted in a seven day recall diary. Patients were weighed in light clothes without shoes to the nearest 0.1 kg and height was measured in centimetres allowing body mass index (kg/m 2 ) to be calculated. Obesity was categorised according to World Health Organization recommendations. 24 Blood pressure was measured in accordance with the British Hypertension Society guideline. 25 Systolic blood pressure was measured as KorotkoV phase I and diastolic blood pressure as KorotkoV phase V, each to the nearest 2 mm Hg. The average of two measurements was recorded.
Ten millilitres of venous blood was collected into a sample tube containing EDTA. Plasma cholesterol concentrations were measured at the Institute of Biochemistry, Glasgow Royal Infirmary NHS Trust using standardised protocols and internationally agreed quality assurance procedures.
General health status was assessed using the 36 item short form health survey (SF-36). 26 This questionnaire measures eight domains of health: physical functioning, role limitation due to physical health problems, bodily pain, general health, energy and vitality, social functioning, mental health, and role limitations caused by mental health problems. Responses relate to health experiences in the previous four weeks. The scores are on a scale of 0 to 100: 0 is the worst possible health status and 100 the best.
The presence of anxiety and depression was assessed using the hospital anxiety and depression scale, 27 which consists of 14 questions, seven relating to depression and seven to anxiety, each scored 0-3. Responses relate to feelings in the past week only. A score of 7 or less indicates non-case, 8-10 borderline case, and 11 or above definite case for both anxiety and depression.
A short questionnaire was designed to ascertain patients' views of the service in terms of its support in making lifestyle changes, reducing anxiety for themselves and their family, improving information about forthcoming CABG, and general satisfaction with the service.
All hospital admissions while on the waiting list were recorded.
Ethics approval was obtained from the Research Ethics Committee of Glasgow Royal Infirmary NHS University Trust.
INTERVENTION
Health needs of the intervention group patients were assessed by a specialist cardiac liaison nurse to determine the content of a programme of monthly health education sessions. These sessions were carried out alternately by the liaison nurse in patients' own homes and by the general practitioner team nurse in the practice clinic.
Interventions addressing behavioural risk factors (smoking, physical inactivity, poor diet, and excess alcohol) were based on a person's readiness to change. 28 Those receptive to making changes were encouraged to evaluate the positive and negative aspects of change. By endorsing positive aspects they were supported and helped to make changes to more healthy behaviours. Those who were not yet ready to change were given general advice and information.
Interventions for hypercholesterolaemia and hypertension were based on target values outlined in current guidelines. 17 18 If drug treatment was indicated the patient was referred to his or her general practitioner.
The specialist cardiac liaison nurse also provided information about the surgery, hospital stay, and recuperation period. Flexibility, in terms of the length of sessions, was allowed to ensure that each "care package" could be tailored according to needs. Patient held record cards were completed to allow the tracking of progress towards agreed goals at each session. Patients were also given the contact telephone number of the liaison nurse for general advice during normal working hours. An answer machine service was also available with all calls returned within one working day.
STATISTICAL METHODS
Summary statistics (mean and SD for continuous variables, median and interquartile range for non-normal data) were calculated for the variables recorded in both baseline and final assessments. DiVerences in the changes in score between the groups over the study period were compared by the independent sample paired t tests for normally distributed data and by the Pearson 2 test for categorical data.
Results
One hundred and twenty one (85%) patients approached agreed to participate (intervention, n = 62, control n = 59).
INCOMPLETE FOLLOW UP

Intervention group
Eleven patients were withdrawn from the intervention group after random assignment and before baseline assessment for the following reasons: eight had surgery (one in a private sector hospital, seven as emergency or urgent cases); one died; one withdrew because of attendance at a drug and alcohol rehabilitation clinic daily, and another because the person did not wish to complete the questionnaires. A further two patients were withdrawn after baseline assessment because of admission for elective surgery within one month of that assessment. Forty nine patients, 79% of those recruited to the intervention arm, completed the study.
Control group
Four patients were withdrawn after random assignment and before baseline assessment for the following reasons: two were removed from the surgical list as unfit following cerebrovascular accidents; one died; one moved out of the area.
Six patients had their operation between one and two months after baseline assessment (four emergency or urgent and two elective) and complete data were not available for analysis. Forty nine patients, 83% of those recruited to the control group, completed the study.
The results reported relate to the remaining 49 intervention and 49 control group patients.
PATIENT CHARACTERISTICS
Patient characteristics are presented in table 1. Almost all patients were undergoing CABG for the first time. The majority of patients had triple vessel disease with a previous history of myocardial infarction in approximately two thirds of patients and a similar proportion with a family history of CHD in first degree relatives. The prevalence of diabetes mellitus was almost 10%. The control and intervention groups were similar in these characteristics.
WAITING TIME The mean (SD) waiting time in months was similar in both groups: 8.5 (2.6) months (intervention) and 8.3 (2.8) months (control). A few patients in both groups were admitted to hospital during their wait for surgery: four in the control group and one in the intervention group. Table 2 shows that a significantly higher cigarette smoking cessation rate of 25% was achieved in the intervention group compared with a 2% reduction in the control group (p = 0.001).
SMOKING
OBESITY
In the control group mean body mass index increased by 0.2 kg/m 2 but decreased in the intervention group by 1.0 kg/m 2 (p = 0.000) (table 2). Table 3 shows that at baseline assessment, 69% of the control group and 51% of the intervention group were overweight. At final assessment there was a 24.5% reduction in overweight patients in the intervention group compared with a 10.2% reduction in the control group (p = 0.05). Among moderately obese patients, there was a 16.3% reduction in the intervention group compared with an increase of 8.1% of the control (p = 0.014).
PHYSICAL ACTIVITY
Mean time spent exercising (calculated as minutes per week) increased in the intervention group by 33% (75.4 minutes) and reduced in the control group by 16% (30.6 minutes) (p = 0.000) at final assessment (table 2) . TOTAL CHOLESTEROL Table 2 shows that the mean total cholesterol concentration for the control group remained unchanged at 5.6 mmol/l between baseline and final assessment. In the intervention group, the mean total cholesterol reduced from 5.8 mmol/l to 5.1 mmol/l, a significant diVerence between the two groups (p = 0.003). Approximately two thirds of all patients had a total cholesterol concentration exceeding the target of 5.0 mmol/l 18 at baseline assessment (table 3). The percentage of control patients exceeding this target increased slightly but decreased in the intervention patients although over 60% still had cholesterol concentrations 18 According to these criteria, approximately half of the patients in both groups had increased systolic blood pressure at baseline. This was significantly reduced at final assessment to 27.1% of intervention group patients but the percentage of control patients achieving target blood pressure increased by 10.7% (table 3) . Although the proportion of patients with increased diastolic blood pressure at baseline assessment was smaller (12% in the intervention group and 16% in the control group), there was a pronounced deterioration in the control group at final assessment with almost 38% of patients exceeding target. There was a corresponding improvement of approximately 10% in intervention group patients.
GENERAL HEALTH STATUS Table 4 shows the mean scores for the SF-36 domains for both groups at baseline and before surgery. At baseline assessment, the scores for both groups were generally low (< 50% of maximum). The magnitude of the scores was similar in both groups across the eight health domains. Physical role limitation was most negatively aVected and mental health least. On final assessment the control group mean scores in every health domain deteriorated while in contrast mean scores for the intervention group improved; these changes were significant for all domains.
ANXIETY AND DEPRESSION
Definite cases of anxiety at baseline were recorded in 39% of the control group and 45% of the intervention group, which increased to 89% in the control group during the study. A large and significant reduction (41%) was seen in the intervention group. Mean anxiety scores increased from 9 to 13 in the control group but reduced from 10 to 8 (p = 0.000) in the intervention group in keeping with the changes in the number of definite cases.
Definite cases of depression were not so evenly distributed within the two groups at baseline: 51% definite cases in the intervention *The p value was based on the probability of a diVerence occurring by chance in the change in mean scores from baseline to final assessment between the intervention and control groups. *The p value was based on the probability of a diVerence occurring by chance in the change in mean scores from baseline to final assessment between the intervention and control groups.
group and 28% in the control group. A significant diVerence was found between the two groups over the study period with an 85% increase in definite depression within the control group at final assessment but a 64% reduction in the intervention group. Mean scores for depression rose from 8 to 10 in the control group but reduced from 8 to 7 in the intervention group (p = 0.000).
PATIENT SATISFACTION Table 5 presents the results of the patient satisfaction questionnaire completed by all intervention patients on admission for surgery. Overall, patients were satisfied with the service and reported that it improved levels of information about forthcoming CABG, was supportive in making lifestyle changes, and helped reduce levels of anxiety for themselves and their family.
Discussion
This study has shown that a nurse led programme of shared care for patients awaiting bypass surgery can eVectively improve CHD risk factors including smoking status (table 2) and general health status (table 4) and can reduce anxiety and depression. The improvement in smoking cessation was greater than reported in other intervention studies, including any CHD patient group, of Campbell and colleagues, 21 and the SHIP (Southampton heart integrated care project. 29 The deleterious eVects of smoking on atherosclerosis have been established clearly. 30 Furthermore, long term mortality rates following CABG are significantly increased for patients who continue to smoke compared those who stop. 31 The majority of patients in both groups had cholesterol concentrations greater than the recommended value 18 but the proportion was similar to results reported in surveys of prevalence of uncorrected risk factors in patients with established CHD. 15 16 There was a trend for a reduction in the percentage of patients exceeding target concentrations in the intervention group during the programme but this did not reach significance.
The scores for general status (SF-36) were low in both groups at baseline assessment compared with the general population and other CHD patient groups. 22 25 However, in the intervention group, there were improvements in scores for all health domains during the study, particularly in emotional role limitation and mental health, while health status in the control group showed an overall pattern of deterioration (table 4) . Levels of anxiety and depression were high at baseline assessment in both groups. Large improvements were documented in the intervention group for both anxiety and depression compared with an increase in definite cases of anxiety and depression in the control group. It is perhaps not surprising that mental health, emotional issues, and anxiety and depression were problem areas for patients with symptomatic CHD, 32 but it is encouraging to note that they can be addressed by the intervention used in this study. While anxiety and depression may not be a problem for CHD patient groups in general, 22 there were particular circumstances for patients awaiting CABG. It was uncommon for patients to be reviewed by their cardiologist during this time. In addition, the general practice team may not necessarily be aware that a patient is on the waiting list for CABG given that for any particular general practice list, there may be only one or two patients at any one time. The length of wait and uncertainty of date of surgery are likely to be contributing factors together with the fact that many patients have been reported to have heightened perceptions of their risk of myocardial infarction while in the "queue". 33 Results from the evaluation of nurse led care programmes aimed at improving the secondary prevention management of patients with established CHD have varied. In the SHIP study 29 intervention by a cardiac liaison nurse immediately after myocardial infarction or diagnosis of angina improved follow up but did not change health outcome from secondary prevention measures or change quality of life compared with usual care. In a randomised controlled trial conducted in north east Scotland 21 most patients with a diagnosis of CHD gained at least one eVective component of secondary prevention. It was estimated that these improvements would translate into a reduction in cardiovascular events and mortality of up to one third.
Our study diVered from the SHIP study 29 in that the liaison nurse was actually delivering the intervention in partnership with the primary care nurses rather than just coordinating existing services. Another important diVerence in this study was that the intervention was more intensive than in the other trials. In common with other evaluative surveys of clinical nurse specialists, 34 35 high levels of satisfaction with care were reported.
However, the most fundamental diVerence in this study may be that of the patient group itself. This was an important group of patients to target. Patients on the waiting list for CABG surgery may be more motivated to make lifestyle changes than other patients with CHD. According to behavioural change theory 28 this may provide a receptive mind set for making eVective change. This approach to behavioural counselling has been used in another secondary prevention study with some level of success, although this was limited in the area of smoking cessation. As the roles and responsibilities of nurses expand, such a shared care scheme shows that nursing interventions can eVectively improve the management of patient care. This, in the main, was achieved through the coordination of existing resources, improved communication, and the implementation of evidence based guidelines. 17 18 The improvements documented for patients participating in the programme showed that this group of patients achieved positive lifestyle changes. It is diYcult to attribute behavioural change to any one particular factor as it is likely to be multifactorial, but it seems reasonable to suggest that the shared care scheme provided a necessary framework and support for these patients to eVect change. Shared care models of care have been reported to be eVective in the management of other chronic diseases such as asthma 37 and diabetes mellitus. 38 However, for patients with CHD, there remains scope to improve medical and lifestyle aspects of secondary prevention.
36
LIMITATIONS
Data were collected by the liaison nurse who knew the randomisation status of the patients. However, the majority of measures were clinical or laboratory measurements and the subjective assessments such as the SF-36 and the hospital anxiety and depression scales were completed by the patient before review. Blood pressure was measured with a calibrated sphygmomanometer.
The same nurse measured all blood pressures, thus eliminating observer variation. However, to address the issue of digit preference, an experienced cardiac specialist nurse conducted the study and we anticipate that any imprecision in readings would therefore be minimal.
The inaccuracy of self report is always a problem in assessing adverse lifestyle behaviours such as smoking habit or excessive alcohol intake. However, only one person in the control group reported giving up, which suggests that inaccurate reporting within this group is unlikely. It cannot be ruled out that patients wanting to provide a favourable response to the liaison nurse may in part explain the high levels of reported smoking cessation. However, we feel that this is a limited concern given that it is diYcult to conceal continued smoking during such an intensive programme over a considerable period of time.
CONCLUSIONS
Secondary prevention shared care for patients with CHD during the waiting time for CABG, involving a specialist cardiac nurse and community nurses, with the support of medical practitioners was shown to provide eVective care management. Management of CHD risk factors, anxiety and depression, and patients' perception of their general health status all improved. In addition, the health of patients who were not randomly assigned to the intervention actually deteriorated as assessed by the outcome measures used in this study.
IMAGES IN CARDIOLOGY
Penetrating heart injury from second world war A 74 year old man was admitted because of suspected liver cirrhosis with refractory ascites and impaired renal function. As a soldier in the second world war he was injured by an explosive bullet from a Russian sniper in 1942 near Leningrad. Since this event, a systolic murmur has been known. One year ago he started to complain about fatigue, weight gain, and an enlarged abdomen. On chest x ray the right heart and the pulmonary arteries were enlarged with augmented pulmonary vascularisation. A large number of metal foreign bodies were seen. Transthoracic echocardiography showed enlargement of the right ventricle and right atrium, paradoxical septal movement, and severe tricuspid regurgitation with pulmonary hypertension. Colour Doppler revealed a turbulent high velocity jet between the left ventricle (LV) and the right atrium (RA) (below). This shunt was confirmed by cardiac ventriculography in left anterior oblique projection (top right) showing a rapid flow of contrast medium from the left ventricle to the right atrium (large arrow). Many metal fragments also were detected. One large fragment, which presumably caused the penetration, was found embedded in the left posterior myocardial wall (small arrow). The left-to-right shunt amounted to 33% of pulmonary blood flow as determined by oximetry. In addition, coronary angiography showed a traumatic fistula between the enlarged right coronary artery and the right ventricle (bottom right, arrow). The patient underwent cardiac surgery successfully, with closure of a defect near the tricuspid annulus measuring 1 cm in diameter and closure of the coronary fistula.
